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(54) Heat-sealing device for liquid-filled tube 

(57) A heat-sealing device for liquid-filled tubes has 
a pair of openable pressing members 23, 24. One of the 
pressing members, 23, is provided in a pressing face 31 
thereof with upper and lower two pressing pads 34, 35 
extending in parallel to each other for pressing the tube 
T along and at respective opposite sides of each of the 
portions to be cut. The other pressing member 24 is pro- 
vided in a pressing face 36 thereof with a U-shaped 
high-frequency coil 38 having upper and lower two 
straight portions 42, 43 extending in parallel to each oth- 
er for heating the tube T along and at the respective 
sides of each portion to be cut. The pressing face 36 of 
the other pressing member 24 has upper and lower seal- 
er portions 44, 45 each divided into a primary sealing 
portion 51, secondary sealing portion 52 and tertiary 
sealing portion 53. When the pressing members 23, 24 
are closed, the primary sealing portions 51 , 51 are par- 
allel to the forward end faces of the pressing pads 34, 
35 respectively, and the secondary sealing portions 52, 
52 are so inclined as to gradually recede from the for- 
ward end faces of the respective pads 34, 35 as the seal- 
ing portions 52 extend outward. 
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D scrlption 

BACKGROUND OF THE INVENTION 

The present invention relates to a device for heat- 
sealing tubes filled with a beverage or like contents 
wherein the tube is sealed transversely thereof at an in- 
t rval corresponding to the length of one container. 

Such devices already known include, as disclosed 
in JP-A-4-1 54564, a heat-sealing device for sealing a 
liquid-filled tube of heat-sealable paper-base laminate 
having an aluminum foil layer This device is adapted to 
heat-seal the tube at opposite sides of and along each 
of portions where the tube is to be subsequently cut 
transversely thereof into lengths each corresponding to 
one container. The device comprises a pair ot openable 
pressing members, upper and lower two pressing pads 
provided in a pressing face of one of the pressing mem- 
bers and extending in parallel to each other for pressing 
the tube at the respective opposite sides of and along 
each of the portions to be cut, and a U-shaped high- 
frequency coil provided in a pressing face of the other 
pressing member and having two upper and lower 
straight portions, the straight portions extending in par- 
allel to each other for heating the tube along and at the 
respective sides of the portion to be cut. The pressing 
face of the other pressing member is provided with up- 
per and lower sealer portions to be pressed by the upper 
and lower pressing pads respectively when the pressing 
members are closed. The upper and lower sealer por- 
tions are each flat over the entire area thereof for form- 
ing a barlike seal and are so shaped as to be parallel to 
the forward end faces ol the upper and lower pads when 
the two pressing members are closed. 

With the conventional device described, the upper 
and lower sealer portions are respectively in parallel to 
the forward end faces of the upper and lower pressing 
pads, so that each sealer portion is subjected to a uni- 
form pressure over the entire area at the same time. 

To assure such a device of a satisfactory heat-seal- 
ing operation, there is a need to smoothly remove liquid 
from a seal region of the tube when the tube is pressed, 
whereas the inner surface of the tube is not always per- 
fectly flat but has very small irregularities. Accordingly, 
when the tube is pressed with the uniform pressure in 
the manner described above, the liquid trapped by the 
surface irregularities can not be removed, and the liquid 
remaining in the seal region causes a fault in the seal. 

SUMMARY OF THE INVENTION 

An object of the present invention is to overcome 
the above problem and provide a heat-sealing device 
for liquid-filled tubes which is adapted to smoothly re- 
move liquid from the seal region of th tube when press- 
ing the tube so as to ensure perfect heat sealing. 

The present invention provides a heat-sealing de- 
vice for a liquid-filled tube of heat-sealable paper-base 



laminate having an aluminum foil layer, the heat-sealing 
device being adapted to heat-seal the tube at opposite 
sides of and along each of portions where the tube is to 
be subsequently cut transversely thereof into lengths 
s each corresponding to one container, the heat-sealing 
device comprising a pair of openable pressing mem- 
bers, upper and lower two pressing pads provided in a 
pressing face of one of the pressing members and ex- 
tending in parallel to each other for pressing the tube 
10 along said each portion at the respective opposite sides 
thereof, and a U-shaped high-frequency coil provided in 
a pressing face of the other pressing member and hav- 
ing upper and lower two straight portions, the straight 
portions extending in parallel to each other for heating 
is the tube abng said each portion at the respective sides 
thereof, the pressing face of said other pressing mem- 
ber being provided with upper and lower sealer portions 
to be pressed by the upper and lower pressing pads re- 
spectively when the pressing members are closed, the 
20 heat-sealing device being characterized in that the up- 
per sealer portion is divided into a primary sealing por- 
tion below an intermediate level of its height and a sec- 
ondary sealing portion above the level, the lower seal r 
portion being divided into a primary sealing portion 
25 above an intermediate level of its height and a second- 
ary sealing portion below the level, the primary sealing 
portions of the upper and lower sealer portions being so 
shaped as to be parallel to the forward end faces of th 
upper and lower pressing pads respectively when the 
30 pressing members are closed, the secondary sealing 
portions of the upper and lower sealer portions being 
inclined in a direction to gradually recede from the for- 
ward end faces of the upper and lower pressing pads 
respectively as the sealing portions extend outward 
35 when the pressing members are closed. 

Preferably, the secondary sealing portions have an 
inclination of 4 to 10 degrees. 

A ridge may be provided at a required portion of the 
boundary between the primary sealing portion and the 
40 secondary sealing portion of each of the upper and low- 
er sealer portions. 

With the heat-sealing device of the invention for with 
liquid-filled tubes, the upper sealer portion is divided into 
a primary sealing portion below an intermediate level of 
45 its height and a secondary sealing portion above the lev- 
el, the lower sealer portion is divided into a primary seal- 
ing portion above an intermediat level of Its height and 
a secondary sealing portion below the level, the primary 
sealing portions of the upper and lower portions are par- 
50 allel to the forward end faces of the upper and lower 
pressing pads respectively when the pressing members 
are closed, and the secondary sealing portions of th 
sealer portions are so inclined as to gradually recede 
from the forward nd faces of the pressing pads r spec- 
55 tiv ly as thes sealing portions extend outward when 
th pressing members are closed. Consequently, when 
the tube is pressed, the tube portion to be made into an 
outward container part is subjected to a high pressure 
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by the primary sealing portion included in each of the 
upper and lower sealer portions, and the tube portion to 
be made into an inward container part is then pressed 
by the secondary sealing portion with a pressure grad- 
ually decreasing from outside inward. 

When the tube is heated for sealing after the appli- 
cation of pressure thereto, the liquid remaining between 
the opposed portions of inner resin coating and molten 
resin can therefore be smoothly removed from the seal 
region of the tube, permitting the tube to be heat-sealed 
flawlessly with no liquid remaining in the primary seal 
region. 

When the secondary seal region of the tube is less 
than 4 degrees in inclination, the secondary sealing por- 
tions fail to fully remove the liquid, whereas if the incli- 
nation exceeds 10 degrees, the secondary sealing por- 
tions effect marked liquid removal, allowing the primary 
sealing portions only to produce a sealing effect. When 
having an inclination of 4 to 10 degrees, the secondary 
seal region can be subjected to a suitable pressure. 

As a result, molten resin and a very smaii amount 
of liquid remaining between the opposed portions of in- 
ner resin coating flow, enabling the first sealing portions 
to produce a flawless seal. 

Further when a ridge is provided at a required por- 
tion of the boundary between the primary sealing portion 
and the secondary sealing portion of each of the upper 
and lower sealer portions, the ridge presses the seal re- 
- gion before the application of pressure by the sealing 
portions. 

Accordingly, extraneous matter can be removed 
from the seal region beforehand. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view schematically showing a de- 
vice embodying the invention; 
FIG. 2 is a diagram showing the construction of the 
tube to be sealed by the device of the invention; 
FIG. 3 is a perspective view of two pressing mem- 
bers of the device of the invention; 
FIG. 4 is a sectional view showing one of the press- 
ing members of the device of the invention; 
FIG. 5 is an enlarged fragmentary view in section 
of the two pressing members of the device of the 
invention; and 

FIG. 6 is a diagram for illustrating a sealing opera- 
tion. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the invention will be described 
next with reference to the drawings. 

FIG. 1 shows a tube T, which is formed by lapping 
the inner surface of one of opposite dge portions of a 
web W (FIG. 2) over the out r surface of the oth redge 
portion and heat-sealing the lap. The tube T is filled with 
a beverage. 



With reference to FIG. 2, the web W comprises an 
outer polyethylene layer 11, paper layer 12, adhesive 
layer 13, aluminum foil layer 14 and inn r polyethylene 
layer 1 5 which ar arranged in this order from one side 

5 of the web serving as the outer side of containers and 
which are united into a laminate 

The heat-sealing device illustrated is adapted to 
heat-seal the tube T, as positioned below a liquid level, 
transversely thereof at an interval corresponding to the 

10 length of one container, and comprises a pair of left and 
right arms 21 , 22 which are pivotally movable, and open- 
able left and right pressing members 23, 24 opposed to 
each other and fixed to upper portions of the respective 
arms. 

is With reference to FIG. 3, the left pressing member 
23 has a pressing face 31 which is formed with a pair of 
upper and lower horizontal grooves 32, 33 extending in 
parallel to each other. Upper and lower pressing pads 
34, 35 of rubber are fitted in the respective grooves with 

20 their forward ends projecting beyond the pressing face. 
Although not shown, a cutter is provided on the left 
pressing member 23 for cutting the tube T simultane- 
ously with sealing. The right pressing member 24 has a 
pressing face 36 formed with a U-shaped groove 37, 

25 which has fitted therein a U-shaped high-frequency coil 
38 of copper and two striplike magnetic bodies 39 of f er- 
rite. A cutter recess 40 is formed in the pressing face 36 
between the straight portions of the U-shaped groove 
32. 

30 Referring to FIG. 4, the high-frequency coil 38 is in 
the form of a tube having a rectangular cross section 
with its interior space serving as a cooling water channel 
41. The coil 38 has a pair of upper and lower straight 
portions 42, 43 extending in parallel to each other. The 

35 straight portions 42, 43 each have a side face flush with 
the pressing face 36 of the right pressing member 24. 

As shown in greater detail in FIG. 5, the pressing 
face 36 of the right pressing member 24 has an upper 
sealer portion 44 in the vicinity of the upper straight por- 

40 tion 42 of the high-frequency coil 38. This portion 44 is 
pressed by the forward end face of the upper pressing 
pad 34 when the pressing members 23, 24 are moved 
toward each other. The upper sealer portion 44 is divid- 
ed into a primary sealing portion 51 , secondary sealing 

45 portion 52 and tertiary sealing portion 53 as arranged 
from below upward. The upper sealer portion 44 is sub- 
stantially equally divided into these three sealing por- 
tions 51 to 53. The primary and tertiary sealing portions 
51 and 53 are vertical in FIG. 5, whereas the secondary 

so sealing portion 52 is inclined at a predetermined angle 
G with respect to a vertical. When the pressing members 
23, 24 are closed, therefore, the primary and tertiary 
sealing portions 51, 53 are parallel to the forward end 
face of the upper pressing pad 34, and the secondary 

ss sealing portion 52 is so inclined as to gradually recede 
from the forward end face of the pad 34 as the sealing 
portion 52 extends outward. The inclination e of the sec- 
ondary sealing portion 52, which is 7 degrees, is suitably 
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variable over the range of 4 to 10 degrees. 

Referring to FIG. 4 again, the pressing face 36 of 
the right pressing member 24 has a lower sealer portion 
45 in the vicinity of the lower straight portion 43 of the 
high-frequency coil 38. The lower sealer portion 45 is s 
also divided into a primary sealing portion 51 , secondary 
sealing portion 52 and tertially sealing portion 53. How- 
ever, these divided portions are arranged successively 
from above downward in reverse relation to those of the 
upper sealer portion 44. 10 

The straight portions 42, 43 are formed, each on 
one side face thereof, with two pairs of ridges 61 in the 
vicinity of their respective opposite ends. These pairs 
are spaced apart by a distance slightly smaller than the 
width of the tube T as collapsed to a flat form. These is 
ridges61 serve to press the tube with an increased pres- 
sure for sealing at its respective side edge parts thereof. 
The ridge 61 is positioned at an edge of the primary seal- 
ing portion 51 and adjoins the secondary sealing portion 
52. 20 

For example, the ridges 61 have the following di- 
mensions. When the tube in a flat form is 102 mm in 
width and 0.4 mm in thickness, the ridges 61 are 10 mm 
in length, and the ridges 61 on the respective upper and 
lower straight portions 42, 43 are spaced apart by 88 2S 
mm. The ridges 61 are 0.6 mm in width and 0.2 mm in 
height and have a circular-arc contour in cross section. 

The ridges 61 are not limited to the above specific 
example but are variable from 6 mm to 1 2 mm in length. 
The thickness of the tube is variable over the range of 30 
0.2 mm to 0.5 mm. Assuming that the tube has a thick- 
ness t, the ridges 61 are variable from 0.81 to 2t in width 
and from 0.02t to 0.08t in height. 

The magnetic bodies 39 are rectangular in cross 
section, have a width equal to the depthwise dimension 35 
of the coil 38 and a thickness approximately equal to 1/5 
of the width, and extend along the respective straight 
portions 42, 43 of the coil 38 on the outer side thereof. 

The sealing operation of the device will be de- 
scribed in detail with reference to FIG. 6. When the op- 40 
posed pressing members 23, 24 are closed for sealing, 
the ridges 61 press the opposite edges of the tube T 
first, and the primary, secondary and tertiary sealing por- 
tions 51, 52, 53 apply to the tube T pressure gradually 
decreasing from portion to portion. The tube T is heated 
in this state, whereupon melted polyethylene P present 
at the location of each of the sealer portions 44, 45 is 
forced toward the tube portions to be made respectively 
into inward and outward parts of the container to be 
formed, eventually providing a primary seal region 71, so 
secondary seal region 72 and tertiary seal region 73 cor- 
responding to the primary, secondary and tertiary seal- 
ing portions 51 , 52, 53, respectively. When the tube is 
sealed, a seal free from any xtraneous matter is formed 
in the primary seal region 71 , and a seal containing ex- ss 
traneous matter in the secondary and tertiary s al re- 
gions 72, 73. However, some extraneous matter may 
remain in the portion of the primary seal region 71 re- 



mote from the ridge 61 (i.e., lower portion of the seal 
region 71 shown in FIG. 6). 

The tertiary sealing portion 53, although parallel to 
the primary sealing portion 51 in the foregoing embodi- 
ment, may alternately be inclined at the same angle with 
the secondary sealing portion 52 so as to extend from 
the secondary sealing portion 52 straightforwardly. 



Claims 

1. A heat-sealing device for a liquid-filled tube of heat- 
sealable paper-base laminate having an aluminum 
foil layer (14), the heat-sealing device being adapt- 
ed to heat-seal the tube (T) at opposite sides of and 
along each of portions where the tube (T) is to be 
subsequently cut transversely thereof into lengths 
each corresponding to one container, the heat-seal- 
ing device comprising: 

a pair of openable pressing members (23, 24), 
upper and lower two pressing pads (34, 35) pro- 
vided in a pressing face (31 ) of one of the press- 
ing members (23), and extending in parallel to 
each other for pressing the tube (T) along said 
each portion at the respective opposite sides 
thereof, and 

a U-shaped high-frequency coil (38) provided 
in a pressing face (36) of the other pressing 
member (24) and having upper and lower two 
straight portions (42, 43), the straight portions 
(42, 43) extending in parallel to each other for 
heating the tube (T) along said each portion at 
the respective sides thereof, 
the pressing face (36) of said other pressing 
member (24) being provided with upper and 
lower sealer portions (44, 45) to be pressed by 
the upper and lower pressing pads (34, 35) re- 
spectively when the pressing members (23, 24) 
are closed, 

the heat-sealing device being characterized in 
that the upper sealer portion (44) is divided into 
a primary sealing portion (51) below an inter- 
mediate level of its height and a secondary 
sealing portion (52) above the level, the lower 
sealer portion (45) being divided into a primary 
sealing portion (51 ) above an intermediate level 
of its height and a secondary sealing portion 
(52) below the level, the primary sealing por- 
tions (51 , 51 ) of the upper and lower sealer por- 
tions (44, 45) being so shaped as to be parall I 
to the f orward end faces of the upper and flower 
pressing pads (34, 35) respectively when th 
pressing members (23, 24) ar closed, the sec- 
ondary sealing portions (52, 52) of the upper 
and lower sealer portions (44, 45) being in- 
clined in a direction to gradually reced from 
the forward end faces of the upper and lower 
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pressing pads (34, 35) respectively as the seal- 
ing portions (52) extend outward when the 
pressing members (23, 24) are closed. 

2. A heat-sealing device as defined in claim 1 wherein s 
the secondary sealing portions (52) have an incli- 
nation of 4 to 10 degrees. 

3. A heat-sealing device as defined in claim 1 or 2 
wherein a ridge (61 ) is provided at a required portion 10 
of the boundary between the primary sealing por- 
tion (51 ) and the secondary sealing portions (52) of 
each of the upper and lower sealer portions (44, 45). 
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(54) Heat-sealing device for liquid-filled tube 

(57) A heat-sealing device for liquid-filled tubes has 
a pair of openable pressing members 23, 24. One of the 
pressing members, 23, is provided in a pressing face 31 
thereof with upper and lower two pressing pads 34, 35 
extending in parallel to each other for pressing the tube 
T along and at respective opposite sides of each of the 
portions to be cut. The other pressing member 24 is pro- 
vided in a pressing face 36 thereof with a U-shaped 
high-frequency coil 38 having upper and lower two 
straight portions 42, 43 extending in parallel to each oth- 
er for heating the tube T along and at the respective 



sides of each portion to be cut. The pressing face 36 of 
the other pressing member 24 has upper and lower seal- 
er portions 44, 45 each divided into a primary sealing 
portion 51, secondary sealing portion 52 and tertiary 
sealing portion 53. When the pressing members 23, 24 
are closed, the primary sealing portions 51 , 51 are par- 
allel to the forward end faces of the pressing pads 34, 
35 respectively, and the secondary sealing portions 52, 
52 are so inclined as to gradually recede from the for- 
ward end faces of the respective pads 34, 35 as the seal- 
ing portions 52 extend outward. 



CO 
< 
CD 

O) 

o 

CO 



CL 
LU 




j 






\ 







31 




F1G.5 



Printed by Jouve, 7S001 PARIS (FR) 



EP 0 730 946 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 20 0610 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


fitotistn nf rtrvMimorit with indication where BDDroDriste 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE j 
APPLICATION (lnt.Cl.6) 


Y 
0 


EP 0 484 998 A (JUJO PAPER CO LTD) 

13 May 1992 

* figures * 

& JP 04 164564 A 


1-3 


B29C65/02 
B65B51/30 


Y 


EP 0 263 571 A (BAXTER TRAVENOL LAB) 
13 April 1988 

* column 6, line 39 - line 66; figures 7,8 
* 


1-3 




A 


US 3 007 835 A (W. ROSENBERG) 
7 November 1961 
* figure 5 * 


1.2 




A 


US 5 067 302 A (BOECKMANN HUGO) 
26 November 1991 


1.2 




A 


US 4 369 611 A (CANFIELD ALLEN B) 
25 January 1983 

* abstract; figure 3 * 

US 4 961 302 A (DAVIS STEVEN D) 

Q A^*+s\Kzir* 1 QQft 

y ucxooer ly^u 

* figures 7-10 * 


1.2 




A 


1,2 


TECHNICAL FIELDS 
SEARCHED <Uit.CI.6> 


B29C 

B65B 


A 


FR 2 027 012 A (UNILEVER NV ) 
25 September 1970 
* figures 1,2 * 


1,2 




A 


US 3 673 041 A (SCHULZ GERALD L ET AL) 
27 June 1972 






The present search report has been drawn up tor ail claims 







Place oi search 

THE HAGUE 



Date ol completion of the search 

6 October 1998 



Cordenier, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant il taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O non-written disclosure 
P : intermediate document 



T . theory or principle underlying the invention 
E : earker patent document, but published on. or 

after the filing date 
D . document cited in the application 
L : document cited for other reasons 

& : merrfcer of the same patent family, corresponding 



2 



